Influence of endothelium on induction of the L-arginine-nitric oxide pathway in rat aortas.
The role of the endothelium in the onset and persistence of vascular hyporeactivity induced by bacterial lipopolysaccharide (LPS) and the implication of the L-arginine-nitric oxide (NO) pathway in this phenomenon were investigated in rat aortic rings exposed to LPS for different times. LPS (100 ng/ml) induced a decrease in the contractile response obtained by norepinephrine (NE) in rings without endothelium after a delay of 6 h. This delay was reduced to 4 h in the presence of the endothelium and corresponded temporally with the development of relaxation after addition of L-arginine (1 mM). This effect of L-arginine along with hyporeactivity to NE was reversed by both NG-nitro-L-arginine methyl ester (300 microM) and methylene blue (3 microM). The effects of LPS on reactivity, L-arginine-dependent relaxation, and tissue guanosine 3',5'-cyclic monophosphate content were prevented by cycloheximide (100 micrograms/ml) whether present throughout the experiment or added 6 h after LPS. Increasing the concentration of LPS to 1 mg/ml reduced the delay between addition of LPS and response to L-arginine in endothelium-denuded rings to 4 h but was without effect on the delay observed in rings with endothelium. These results demonstrate that the time course of development of hyporeactivity to NE corresponds to that of activation of the L-arginine-NO pathway after LPS challenge as assessed by development of sensitivity to L-arginine. The induction process was accelerated by the presence of the endothelium, which also increased the sensitivity of the preparation to LPS.(ABSTRACT TRUNCATED AT 250 WORDS)